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ABSTRACT 

Objective: To study the diagnostic utility of lactate dehydrogenase levels in differentiating megaloblastic anemia from 
myelodysplastic anemia in Pakistan. 
Study Design: Comparative cross-sectional study. 
Place and Duration of Study: Department of Hematology, Armed Forces Institute of Pathology, Rawalpindi Pakistan, from 
Feb to Aug 2019. 
Methodology: In this study, total 240 patients (18-75 years of age) males and females were selected by consecutive sampling 
technique and were equally divided into 3 groups; patients with megaloblastic anemia, patients with myelodysplastic synd-
romes and healthy control group. The clinical history and duration of anemia were recorded on special designed proforma. 
The laboratory investigations including lactate dehydrogenase levels were also noted. Both types of anemia were compared on 
basis of Lactate Dehydrogenase Levels. 
Results: The lactate dehydrogenase levels in megaloblastic group were more than 3000 IU/L in 58 out of 80 patients (72.5%). 
On other hand, myelodysplastic group had 79 out of 80 patients with lactic acid dehydrogenase levels below 450 IU/L 
(98.75%). The difference in lactic acid dehydrogenase levels between both groups was found to be statistically significant. 
Conclusion: Serum lactate dehydrogenase levels can be used to differentiate megaloblastic anemia from other anemia espe-
cially myelodysplastic syndromes before doing a bone marrow examination. High lactate dehydrogenase levels above 3000 
IU/L in megaloblastic anemia can differentiate it from other anemia. 
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INTRODUCTION 

Anaemia is a major health concern that affects the 
every age group and gender worldwide. According     
to World Health Organization (WHO), the global pre-
valence of anaemia is 24.8%, which means about 1.62 
billion people worldwide are affected by anemia every 
year. One of the most common types of anemia is me-
galoblastic anemia and its incidence has increased over 
the last 2 decades worldwide.1 It poses a considerable 
health problem in developing countries like India and 
Pakistan and its highest incidence has been reported 
from India and Africa ranging from 50-71% which is 
seen more in the younger age group.2 The main causes 
of megaloblastic anemia includes vitamin B12 deficie-
ncy and folic acid deficiency. In megaloblastic anemia, 
macrocytes, macro-ovalocytes and hypersegmented 
neutrophils are seen on peripheral blood smear which 

provide supportive evidence.3  

However, for the definitive confirmatory diagno-
sis of megaloblastic anemia, bone marrow examination 
is required which is an invasive procedure and may 
not be available at peripheral centers.4 For the diagno-
sis of megaloblastic anemia various investigations are 
used that include blood count, peripheral smear exam-
ination, serum vitamin B12 assay, red cell folate assay, 
serum folate assay and other useful investigations like 
serum/plasma methylmalonic acid (MMA), plasma 
total homocysteine (tHCYS) and serum holo-transco-
balamin II assay. Many of these specialized investiga-
tions are expensive and required special equipments, 
materials and expertise which may not be available 
everywhere.4 Lactate dehydrogenase is a true intracel-
lular enzyme which was first seen to be grossly eleva-
ted in megaloblastic anemia cases.5 Since then a num-
ber of studies have documented the role of serum lac-
tate dehydrogenase in diagnosing megaloblastic ane-
mia. Therefore, serum lactate dehydrogenase estima-
tion can be used as a screening test for the diagnosis of 
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megaloblastic anemia before performing a bone 
marrow aspiration.2 

The myelodysplastic syndromes are a group of 
bone marrow diseases that have susceptibility to evo-
lve into acute leukemia and are common in patients 
who have undergone therapy for malignancy.5 The pe-
ripheral smear changes in myelodysplastic syndromes 
include pseudo-Pelger Huet cells (two lobed neutro-
phils), macro ovalocytes and hypo-segmented neutro-
phils. This is commonly seen in older patients and ma-
nifests itself as an anemia with normal iron, vitamin 
B12, and folate studies.6 Often these patients are mis-
diagnosed and treated with iron or vitamin supplem-
ents. The diagnosis of this condition is by bone marrow 
examination and genetics studies which are extremely 
expensive. Important laboratory values that support or 
exclude the diagnosis of Myelodysplastic syndromes 
are lactate dehydrogenase (LDH), ferritin, transferrin 
and transferrin saturation, reticulocyte counts, vitamin 
B12 and folate concentrations, haptoglobin, endoge-
nous erythropoietin (EPO) and creatinine levels. They 
can serve to exclude the differential diagnoses of iron 
deficiency anaemia, haemolytic anaemia, vitamin B12 
or folate deficiency and renal anaemia.7 A number of 
studies have shown that an elevated serum lactate de-
hydrogenase (LDH) is associated with a poor progno-
sis in Myelodysplastic syndromes and is a usual pre-
dictor of prognosis in such patients.8 Therefore, the 
study is planned to utilize serum lactate dehydroge-
nase levels for differential diagnosis of megaloblastic 
anemia from myelodysplastic syndromes. 

The aim of the study was to utilize lactate dehy-
drogenase levels which are an important diagnostic 
tool in differentiating megaloblastic anemia from  
other anemia such as myelodysplastic syndromes. As 
Pakistan is a poor country and bone marrow examina-
tion is an invasive and expensive modality, a simple 
test is necessary to help in early diagnosis of patients 
with anemia. Thus, we underwent a study to compare 
the lactate dehydrogenase levels in patients with me-
galoblastic anemia and myelodysplastic syndromes in 
Pakistani population. 

METHODOLOGY 

A comparative cross-sectional study was conduc-
ted at the department of Hematology, Armed Forces 
Institute of Pathology. After the ethical approval from 
IRB institutional committee certificate number FC-
HEM18-10/READ-IRB/20/363 and patient's informed 
consent, 240 patients were selected by consecutive 
sampling technique and 80 patients were assorted in 

each group i.e. i) Patients with megaloblastic anemia, 
ii) Patients with myelodysplastic syndrome along with 
Control group (in which healthy patients were taken 
with normal hemoglobin). 

Inclusion Criteria: The patients of megalo-blastic and 
myelodysplastic syndrome (aged between 10-75 years 
of age) both males and females. 

Exlcusion criteria: The patients with hemolytic ane-
mia, iron deficiency anemia, aplastic anemia, leukemia, 
pregnant and lactating women, alcoholic, having liver 
disease and hypothyroidism. 

The demographic details of patients of both 
groups were collected, height and weight were measu-
red and detailed clinical history was obtained. History 
of co-morbid conditions was also documented. Dura-
tion of anemia and signs and symptoms were recor-
ded. In blood analysis, CBC, peripheral smear, hemato-
logical parameters and total serum LDH levels were 
estimated. The Investigations like reticulocyte count, 
sickling test, Hb electrophoresis, serum iron, serum 
total iron binding capacity (TIBC) and bone marrow 
aspiration were also done wherever required for diag-
nosis.7 The normal values of LDH were taken as 140-
280 IU/L9. 

Data was analyzed by using Statistical Package 
for Social Sciences (SPSS) version 21. Means were 
estimated and presented as mean ± SE. To compare the 
means of the LDH values in 2 groups of anemia and 
control, t-test was used. 

RESULTS 

This study comprised of 80 healthy patients, 80 
patients in megaloblastic anemia group and 80 patients 
in myeloblastic anemia group. The results of the pre-
sent study showed the mean lactate dehydrogenase 
levels in all the groups. The control group had normal 
serum LDH levels of mean range of 199.86 ± 45.21. The 
megaloblastic group had high LDH levels having 
mean value i.e. 3623.30 ± 821.75. Whereas the myelody-
splastic group had LDH levels of mean value i.e. 339.30 
± 49.73 (Table-I). 

The maximum patients in megaloblastic group 
were found within the age group of 10 to 20 years 
(68.75%). On the other hand, the maximum patients in 
myelodysplastic group were found to be more than 70 
years (81.25%) (Table-II). 

Female predominance of 60% was seen in megalo-
blastic anemia group, whereas male preponderance          
of 65% was seen in myelodysplastic group. The control 
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group had an almost equal distribution of males and 
females (Table-ΙΙΙ). 

The hemoglobin levels in both megaloblastic ane-
mia group and myelodysplastic group had minor diff-
erence showing a mean hemoglobin levels of 8.91g/L 
in megaloblastic group and 9.43g/L in myelodysplastic 
group respectively as compared to control (13.51g/L) 
(Table-IV). 

The LDH levels in megaloblastic group were 
more than 3000 IU/L in 58 out of 80 patients and on 
other hand, myelodysplastic group had 79 out of 80 
patients with LDH levels below 450 IU/L (Table-V).  

DISCUSSION 

Megaloblastic anemia and myelodysplastic syndr-
omes are common health conditions in Pakistan which 
requires bone marrow aspiration for diagnosis. Bone 
marrow aspiration is an invasive expensive diagnostic 
procedure for these anemia which is not available 

everywhere.7 There is a dire need to find out markers 
that can help in early diagnosis and treatment. Lactate 
dehydrogenase levels were used in this study to help 
in the diagnosis and differentiate between megaloblas-
tic anemias and myelodysplastic syndromes. In mega-
loblastic anemia high Lactate dehydrogenase levels 
were observed due to high Lactate dehydrogenase con-
tent in megaloblasts and intramedullary destruction of 
megaloblasts.4 

In this study majority of patients of megaloblastic 
anemia had Lactate dehydrogenase levels above 3000 
IU/l, whereas maximum number of patients of myelo-
dysplastic syndromes Lactate dehydrogenase levels 
were <450 IU/l. This finding was similar to a study, 
that showed that maximum number of megaloblastic 
cases [33 (80.49%)] had Lactate dehydrogenase values 

of more than 3000 IU/L2. 

In this study, the mean Lactate dehydrogenase 
levels in megaloblastic anemia group were approxima-
tely 18 times that of control group. These results were 
in accordance with a study by Kannan et al, which rep-
orted the serum Lactate dehydrogenase levels in mega-
loblastic anemia patients were around 54 times greater 
than the normal value.11 

A study by Stein et al, also found that the serum 
Lactate dehydrogenase levels in megaloblastic anemia 

Table-III: Gender-wise distribution of study groups. 

Group n Male (%) Female (%) Mean ± SD p-value 

Control spread 80 42 (52.5%) 38 (47.5%) 34.94 ± 14.72 <0.01 

Megaloblastic spread 80 32 (40%) 48 (60%) 13.48 ± 4.29  

Control spread 80 42 (52.5%) 38 (47.5%) 34.94 ± 14.72 <0.01 

Myelodysplastic spread 80 52 (65%) 28 (35%) 75.49 ± 5.99  

Megaloblastic spread 80 32 (40%) 48 (60%) 13.48 ± 4.29 <0.01 

Myelodysplastic spread 80 52 (65%) 28 (35%) 75.49 ± 5.99  

Table-IV: Comparison among the groups regarding hemoglobin level. 

Group n Mean ± SD Standard Error T-value p-value 

Control  80 13.51 ± 1.23g/L 0.138 28.24** <0.01 

Megaloblastic 80 8.91 ± 0.77g/L 0.086   

Control  80 13.51 ± 1.23g/L 0.138 25.64** <0.01 

Myelodysplastic 80 9.43 ± 0.71g/L 0.079   

Megaloblastic  80 8.91 ± 0.77g/L 0.086 -4.45** <0.01 

Myelodysplastic  80 9.43 ± 0.71g/L 0.079   

 

 

Table-V: Distribution of study groups within different 
ranges of total serum lactate dehydrogenase level. 

Groups 
≤450 
IU/L 

451-900 
IU/L 

901-3000 
IU/L 

>3001 
IU/L 

Control  80 - - - 

Megaloblastic  - - 22 (27.5%) 58 (72.5%) 

Myelodys-
plastic 

79 
(98.75%) 

1 (1.25%) - - 

 

Table-I: Serum lactate dehydrogenase levels level in study 
groups. 

Group 
No. of 
Study 

Range Mean ± SD 

Control 80 128-289 199.86 ± 45.21 IU/L 

Megaloblastic  80 2097-5890 3623.3 ± 821.75 IU/L 

Myelodysplastic  80 251-455 339.3 ± 49.73 IU/L 

Table-II: Age-wise distribution of study groups. 

Age Group 
(years) 

Groups 

Control Megaloblastic Myelodysplastic 

≤10 Not detected 20 (25%) Not detected 

10-20 13 (16.25%) 55 (68.75%) Not detected 

20-30 25 (31.25%) 5 (6.25%) Not detected 

30-40 21 (26.25%) Not detected Not detected 

40-50 9 (11.25%) Not detected Not detected 

50-60 4 (5%) Not detected 1 (1.25%) 

60-70 7 (8.75%) Not detected 14 (17.50%) 

>70 1 (1.25%) Not detected 65 (81.25%) 
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cases were significantly raised to 1.3 to 24 times as 
compared to control.12 

In this study, the megaloblastic group patients 
showed female predominance and were mostly in age 
group between 10-20 years. These results were in con-
trast with findings of a study by Pandya et al, which 
showed that males were more affected from mega-
loblastic anemia than the females and showed peak 
incidence in age groups of 40-49 years which is a much 
older age group than our study findings.13 A similar 
study to our study results were a study by Amrapal et 
al, which found a peak age incidence in megaloblastic 
patients between age groups of 11-40 years 2. The diff-
erence of gender between our study and these studies 
might be due to cultural differences. An Indian study 
by Khanduri et al showed similar results of our study 
with a peak incidence of megaloblastic anaemia in the 
age group of 10-30 years (48%), with a female prepon-
derance (71%). However, our study showed that mye-
lodysplastic syndromes were more common in males 
and were majority above 70 years old. The existing 
data from various studies also revealed that myelo-
dysplastic syndromes are predominately a disease of 
the elderly.14 A case report also revealed a 66 year old 
African female with myelodysplastic syndome who 
was suffering from anemia and they remained undiag-
nosed. Therefore, elderly patients need assessment reg-
arding myelodysplastic syndromes. In this case report 
it was also found that her Lactate dehydrogenase 
levels were high at 1248 IU/L. 

However, in our present study the myelodysplas-
tic patients had slightly elevated Lactate dehydroge-
nase levels of mean around 339 IU/L. These findings 
were in accordance with the study, which showed a 
median Lactate dehydrogenase levels of 206 IU/l at 
time of diagnosis which rose to approximately 70 IU/l 
over a 3-month period.15 

Thus, from findings of our study it can be seen 
that serum Lactate dehydrogenase levels can be used 
as a simple, less invasive test in the diagnosis of mega-
loblastic anemia, when the values are more than 3000 
IU/L. Whereas, values of Lactate dehydrogenase levels 
less than 3000 IU/L were observed in other anemia 
such as myelodysplastic syndromes. Lactate dehydro-
genase levels proved to be a useful test in the early 
diagnosis of megaloblastic anemias.16  

Several parameters for the diagnosis of megalo-
blastic anemia were used which include B12 and folate 
assays, serum methylmalonic acid (MMA), plasma 
total homocysteine (tHCYS) and serum holo-transcoba-

lamin II assays.17 However, all these tests are not wi-
dely available and have limitations in their sensitivity 
and specificity.18 
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CONCLUSION 

Serum Lactate Dehydrogenase levels (LDH) can be 
used to diagnose megaloblastic anemia from other anemia 
especially myelodysplastic syndromes before performing a 
Bone marrow examination. This could be inexpensive in 
comparison to bone marrow aspiration analysis and can lead 
to early diagnosis of patients with megaloblastic anemia. 
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